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SUMMARY AND CONCLUSIONS
The  i nves t i ga t i ons  desc r i bed  i n  t h i s  t hes i s  have  been  ca r r i ed  ou t
a s  a  p a r t  o f  a  m u l t i - d i s c i p l i n a r y  " g r a s s l a n d  s p e c ' i e s  r e s e a r c h  p r o j e c t " .
The  a im  o f  t h i s  p ro jec t  j s  t he  ana l ys i s  o f  t he  mechan i sms  wh ich  de te r -
m i n e  h o v r  p l a n t  s p e c i e s  m a i n t a i n  t h e m s e l v e s  i n  g r a s s l a n d s .  T h i s  t h e s i s  i s
focused  on  the  ro le  o f  gene t i c  va r j a t i on  i n  t he  ma in tenance  o f  P lan tago
s p e c i e s .  T h i s  a n a l y s i s  o f  g e n e t i c  v a r i a t i o n  r e l a t e d  w i t h  i n t r a - s p e c ' i f i c
eco log i ca l  d i f f e rences  s ta r t s  r v i t h  t he  i nves t i ga t i on  o f  a l  l ozyme  va r i a -
t ' i on  i n  t he  t h ree  spec ies  P .  ma jo r ,  P .  l anceo la ta  and  P .  co ronopus .  Va -
r i a b i l ' i t y  o n  t h i s  l e v e l  i s  t h e  h i g h e s t  i n  P .  l a n c e o l a t a ,  a n d  t h e  l o w e s t
i n  P .  ma jo r .  Compared  w i th  o the r  spec ies ,  wh i ch  a re  s im i l a r  w i t h  respec t
to  b reed ing  sys tem and  l i f e  h i s to ry  cha rac te r i s t i cs ,  t he  a l l ozyme  va r i a -
b i l i t y  s h o w s  n o r m a l  v a l u e s  i n  a l l  t h r e e  P l a n t a g o  s p e c i e s .
I n  C h a p t e r  1  t h e  g e n e t i c  a n a l y s i s  o f  t h e  a l l o z y m e  v a r i a t i o n  i n  P .
ma jo r  i s  p resen ted .  An  assoc ia t i on  appea rs  t o  ex i s t  be t v reen  the  p resence
o f  ce r ta in  enzyme a l l e l es  and  the  number  o f  seeds  pe r  capsu le ;  some  o f
these  enzyme a l l e l es  a re  res t r i c ted  to  on l y  one  o f  t he  two  subspec ies
( the  ma in  d j s t i nc t j ve  t r a j t  f o r  t hese  subspec ies  i s  seed  number  pe r  cap -
su le ) .  I n  Chap te r  2  i t  i s  made  p robab le  t ha t  no t  t he  enzymes  themse lves
in f l uence  the  eco log i ca l  d i f f e rences  be tv reen  the  subspec jes ,  bu t  t ha t
t h j s  i n f l u e n c e  i s  d u e  t o  c h r o m o s o m a l l y  i n k e d  l o c i  d e t e r m i n i n g  s u b s p e c i e s -
spec i f i c  cha rac te rs  l j ke  seed  number  pe r  capsu le ,  l ea f  morpho logy ,  i n f l o -
rescence  morpho logy  and  the  t ime  o f  f i r s t  f l ower ing .  The  genes  cod ing  fo r
these  cha rac te rs  appea r  t o  be  c lus te red  i n  f i nkage  g roups  on  some o f  t he
chromosomes.
S i m u l t a n e o u s l y  w i t h  t h e  a n a l y s i s  o f  t h e  g e n e t i c  b a s i s  a n d  t h e  l i n -
k a g e  r e l a t i o n s h i p s  o f  t h e  a l l o z y m e  v a r i a t i o n  i n  P .  l a n c e o l a t a ,  s e v e r a l
f ac to rs  a f f ec t i ng  t he  b reed ing  sys tem a re  gene t i ca l l y  ana l ysed  i n  Chap te r
3 .  T h e  s e l f - i n c o m p a t i b i f  i t y  1 o c u s ,  p r e v e n t i n g  s e l f - f e r t i l i z a t i o n ,  h a s
b e e n  p l a c e d  i n  o n e  o f  t h e  l i n k a g e  g r o u p s ,  a n d  a l s o  s e v e r a l  m a l e - s t e r i l i t y
l o c i  h a v e  b e e n  l o c a l i z e d .
In  Chap te r  4  a  me thod  i s  o resen ted  fo r  t he  es t ima t i on  o f  t he  t h ree
g e n e  f l o w  p a r a m e t e r s :  p o l 1 e n  d i s p e r s a l ,  s e e d  d i s p e r s a l  a n d  s e l f i n g  r a t e .
The  va l i d i t y  o f  t h i s  me thod  has  been  checked  by  compu te r  s imu la t i ons  o f
s i t ua t i ons  i n  na tu re .  A  new mode l  o f  gene t i c  ne ' i ghbou rhood  and  i so la t i on
by  d i s tance  i s  deve loped ,  adap ted  to  t he  cha rac te r i s t i cs  o f  seed  p lan ts .
The  es t ima t i on  me thod  men t i oned  has  been  app l i ed  i n  Chap te r  5 ,  and  i nd i -
ca tes  t ha t  P .  ma jo r  has  the  l owes t  l eve l  o f  gene  f1ow,  and ' i s  p redom ' i -
n a n t l y  s e l f i n g .  I n  t h e  s e l f - ' i n c o m p a t i b l e  s p e c i e s  P .  l a n c e o l a t a  g e n e  f l o w
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i s  t he  h ighes t  o f  t he  t h ree  spec ' i es ;  t he  popu la t i on  homozygos ' i t y  i s  i n
t h i s  s p e c i e s ,  h o w e v e r ,  h i g h e r  t h a n  e x p e c t e d .  I n  P .  c o r o n o p u s ,  w h i c h  i s
se l f - compa t i b l e ,  popu la t i on  homozygos i t y  i s  no t  f a r  f r om the  va lue  expec -
ted  unde r  random ma t i ng ,  mak ing  an  i ndependen t  measu re  o f  t he  se l f i ng
ra te  i n te res t i ng .  The  d i f f e ren t i a t i on  be tween  popu la t i ons  conce rn ing
a l l o z y m e  v a r i a t i o n  a p p e a r s  t o  b e  l o w ' i n  a l l  t h r e e  s p e c i e s  c o m p a r e d  w i t h
m o s t  o t h e r  s p e c i e s  p o s s e s s i n g  s i m i l a r  b r e e d i n g  s y s t e m s ,  a n d  i s  p r o b a b l y
due  to  spec ia l  mechan i sms  fo r  l ong -d i s tance  seed  t ranspo r t .
I n  P .  c o r o n o p u s  n o  c l e a r  e c o t y p i c  d i f f e r e n t i a t i o n  c o u l d  b e  n o t i c e d
w i t h . i n  T h e  N e t h e r l a n d s  u n t i I  n o w .  I n  P .  l a n c e o l a t a  e c o t y p i c  d i f f e r e n t i a -
t i o n  c e r t a i n l y  h a s  b e e n  s h o w n ,  t h o u g h  i t  o c c u r s  t o  a  c o n s i d e r a b l e  e x t e n t
w i t h i n  p o p u l a t i o n s ,  w h i c h  r e q u i r e s  a  s m a l l - s c a l e  d e s c r i p t i o n  o f  e n v j r o n -
m e n t a l  v a r i a b i l i t y  t o  b e  a b l e  t o  c o r r e l a t e  e n v i r o n m e n t a l  w i t h  g e n e t i c
v a r i a t i o n .  I n  t h i s  t h e s j s  o n l y  a  f u r t h e r  a n a l y s i s  o f  t h e  e c o t y p i c  d i f f e r -
e n t ' i a t j o n  w i t h i n  P .  m a j o r  i s  p e r f o r m e d ;  i n  t h a t  s p e c i e s  t h e  d i f f e r e n c e s
m a i n l y  e x j s t  b e t w e e n  p o p u l a t i o n s .  T h i s  f i n d i n g  a n d  t h e  h i g h  s e l f i n g  r a t e
favou r  such  an  ana l ys i s .  I n  Chap te r  6  t he  va r . i ous  eco types  o f  bo th  sub -
spec ' i es  o f  P .  ma jo r  a re  compared  as  f a r  as  f ac to rs  l i ke  j uven i l e  g row th ,
t ime  o f  sw i t ch -ove r  t o  t he  gene ra t i ve  s tage ,  a l l oca t i on  o f  seed  b iomass ,
e t c . ,  a r e  c o n c e r n e d .  A l s o  t h e i r  a b i l i t y  f o r  g r o w t h  a n d  r e p r o d u c t i o n  i n
s e v e r a l  f i e l d  s i t u a t i o n s  a n d  u n d e r  e x p e r i m e n t a l  c o n d i t i o n s  h a s  b e e n  s t u -
d ' i ed .  D ' i f f e rences  i n  s t ra tegy  be tween  the  eco types  a re  sp l i t  up  i n to
a l t e r n a t i v e s  f o r  r e s o u r c e  a l l o c a t ' i o n ' i n  v a r i o u s  s t a g e s  o f  t h e  l i f e  c y c l e .
I t  can  be  conc luded  tha t  i n  P .  ma jo r ,  more  than  i n  t he  o the r  two
P l a n t a g o  s p e c i e s  s t u d j e d ,  a  b r o a d  a r r a y  o f  g e n e t i c a l l y  d e t e r m i n e d  v a r i a -
t i on  i n  s t ra tegy  componen ts ,  r e l a ted  w i th  d i f f e rences  i n  resou rce  a l l o -
c a t i o n ,  f o r m s  t h e  b a s i s  f o r  a  w i d e  e c o l o g i c a l  a m p l j t u d e .  T h e  s u b s p e c i e s
p l e i o s p e r m a  i s  t y p i c a l l y  " r - s e 1 e c t e d " ,  i t  r e p r o d u c e s  e a r l y  a n d  t e n d s  t o
b e  a n n u a l .  I n  t h e  o t h e r  s u b s p e c i e s ,  m a j o r ,  r e p r o d u c t i o n  i s  d e l a y e d  c o m -
p a r e d  v r i t h  s s p .  p l e j o s p e r m a .  M a i n t e n a n c e  o f  t h e  i n d ' i v i d u a l  p l a n t  i s  e m -
p h a s i z e d  h e r e  a t  t h e  c o s t  o f  r e p r o d u c t j o n .  T h i s  i s  r e a l i z e d  b y  m a k i n g
m o r e  l e a v e s ,  i m p r o v i n g  t h e  a b i l i t y  f o r  c o m p e t i t i o n  i n  a n  o p e n  b u t  d e n s e
v e g e t a t i o n  ( i n  t h e  l a w n  t y p e  o f  s s p .  m a i o r ) ,  o r  b y  b e c o m i n g  t r a m p l i n g
r e s j s t a n t  (  i n  t h e  r o a d s i d e  t y p e  o f  s s p .  m a j o r ) .
SAMENVATTING EN KONKLUSIE
Een  bepaa lde  p lan tes
i n  g r o t e ,  s o m s  i n  k l e j n e
e n  a a n t a l l e n  b e p a l e n  z i j n
p l a a t s  g r o e i e n  d i e n e n  m i n
heden ;  ze  moe ten  e r  u i t e i
op meerdere p laatsen voor
z o a l s  v e r s c h i l l e n d e  g r o n d
g roe i i ng  me t  ande re  konku
moge l  i j k  genaak t  wo rden .
z i j n  z o  p i o o i b a a r  v t a t  h u n
oms tand igheden  kunnen  g ro
g r o e i e n  e r f e l  i i k  v e r s c h i I
. l  
aa t s te  geva l  houd t  de  oe
va r i a t i e  en  de  be teken i s
D e  p l a n t e s o o r t e n  d i e
g e s l a c h t  w e e g b r e e  ( P l a n t a
(Pl antaqo !gj_q_f ) , de sma l
w e e g b r e e  ( P .  c o r o n o p u s ) ,
( f .  m a r i t i m a ) .  A 1 1 e e n  d e
onde rzoch t  da t  ze  i n  d i t
onde rzoek  i s  a l  vee l  beke
voorkomen en over  hoe hur
E r f e l  i  j k e  v e r s c h i l  l e n  b i r
a1  waargenomen .  B i j  de  g r
twee ondersoorten bestaar
soo r t  ma jo r )  en  66n  ne t  j
onde rsoo r t  ma jo r  i s  ook  r
"gazon type " ,  da t  t egen  me
gaand type dat  zeer  goed
De  u i  t e r l  i j ke  kenmet
zaaddoos  ,  b l  advo rm,  aa rv (
e r v i n g s m e c h a n j s m e .  E r  z i ;
t och  i e t s  ove r  de  e r fe l i ;
gonnen  me t  de  e r fe l i j ke  t
me t  be t rekk ing  to t  genen
s c h i l l e n d e  v o r m e n  v a n  e e r
(een  popu la t i e )  kunnen  mt
fo rese ,  z i ch tbaa r  wo rden
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